The teguments of Schistosoma haematobium males from three localities in the Eastern Transvaal and one in the eastern Caprivi were studied by means of scanning electron microscopy. Eastern Transvaal S. haematobium, which occurs sympatrically with 5. mattheei, a bovine schistosome also infecting man and which hybridizes with S. haematobium, exhibited certain S. mattheei characteristics. The occurrence of these characteristics were neither related to the prevalence of human S. mattheei infections nor could they be attributed exclusively to phenotypic plasticity. The variation therefore may be geographical and possibly related to the phylogeny of the two species.
INTRODUCTION
The tegument of Schistosoma haematobium has been described by various authors: KUNTZ et al. (1976) studied a strain from Iran, HICKS & NEWMAN (1977) studied the Egyptian strain, LEITZ et al. (1984) a strain from Nigeria and SOUTHGATE et al. (1986) one from Senegal. According to these authors the dorsal and dorso-lateral tegument of the males of this species possess tubercles with spines. Recently, NGENDAHAYO (1989) characterized the tegument of S. haematobium from various regions in Africa. He found that the diameter of the tubercles on the dorsal tegument of 5. haematobium males vary between strains; the strain being defined according to the species of the Bulinus intermediate host. However, as was stated by , regarding the protrusion of tubercle spines in 5. mattheei and S. margrebowiei, NGENDAHAYO (1989) stressed that care should be taken when using these spines as a taxonomic characteristic.
The objective of this investigation was to characterize and compare the tegument of S. haematobium males from the eastern part of southern Africa, where it occurs sympatric with the bovine schistosome, S. mattheei, with an isolate from the western part of the subcontinent where only S. haematobium occurs. The two schistosomes hybridize in man (PITCHFORD, 1959; PITCHFORD, 1961; WRIGHT & Ross, 1980; KRUGER, 1989) and indications of focal introgressive hybridization between 5. haematobium and hybrids have been described ).
MATERIALS AND METHODS 5. haematobium ova were obtained from 3 localities in the eastern Transvaal lowveld and one from the eastern sector of East Caprivi in Namibia (Fig. 1) ATTWELL (1988) obtained material for scanning electron microscopy (SEM) of miracidia. Relatively high 5. haematobium prevalences occurred in all 3 localities: 53% at Brondal, 75% at Friedenheim and 92% at Coopersdal. Less than 2% of the schoolchildren at Brondal and Friedenheim and 12-5% at Coopersdal also passed 5. mattheei eggs in their urine. The Caprivi isolate was obtained from an infected person from the Lisikili Lake area. According to the Atlas of Bilharzia (GEAR et al., 1980) , approximately 50% of the human population is infected with S. haematobium while S. mattheei does not occur in the area.
Laboratory populations of the Brondal, Friedenheim and Coopersdal isolates were established in the rodent, Saccostomus campestris. Cercariae were obtained respectively from 9, 14 and 5 laboratory bred snails {Bulinus africanus speciesgroup) each exposed to 3 miracidia from pooled urine. The Lisikili Lake isolate was established with cercariae from 3 surviving snails that were exposed to 3 miracidia each from a single urine sample airfreighted to the laboratory at Nelspruit.
The schistosomes were perfused from the mesenteric veins of infected animals and prepared for SEM according to the methods described by . According to NGENDAHAYO (1989) the preconditions for 5. haematobium males to reach utmost developmental capacity are (i) the use of an appropriate laboratory host, (ii) they should be in copula and (iii) at least 90 days old. All micrographs in the current report show the tegument of males that were in copula and at least 180 days old at the time of perfusion. Twenty Fl males from each of the Brondal, Friedenheim and Coopersdal samples were studied. Because of a predominance of male cercariae, only 3 of the Fl Caprivi S. haematobium males were paired.
RESULTS
The dorsal and dorso-lateral teguments of paired male S. haematobium from the Caprivi are depicted in Figs 2 and 3. The tegument was folded and pitted with tubercles and ciliated sensory receptors. The tubercles were 18-20 urn in diameter and possessed spines which were arranged around a clear area which usually contained a central nipple.
The tubercles of the males from the eastern Transvaal populations were 15-20 um in diameter and also spined. However, the terminal spine-free area varied in size and in some of the specimens certain tubercles were virtually devoid of spines. These latter tubercles were interspersed between the spined tubercles (Figs 4 and  5) .
The tubercles of the Caprivi schistosomes also appeared more flattened and less concentrated than those of the eastern Transvaal populations. However, these characteristics are difficult to measure and are possibly affected by the degree of contraction of the schistosome during fixation.
DISCUSSION
Both the eastern and western isolates of S. haematobium are transmitted by the Bulinus africanus species-group (including B. globosus) snails. According to NGENDAHAYO (1989) , the diameter of the tubercles of adult paired male 5. haematobium transmitted by these snails are between 18-20 um. The diameter of the tubercles of the Caprivi specimens fell within this range, while the diameter of the tubercles of certain eastern Transvaal males were slightly smaller. KUNTZ et al. (1976) , HICKS & NEWMAN (1977) , LEITZ et al. (1984) and SOUTHGATE et al. (1986) all made mention of the spineless area on the apex of certain tubercles of S. haematobium, but did not mention the sparsely spined tubercles reported here. The terminal nipples in the centre of most of these areas contain an internal structure, presumably a sensory receptor (KRUGER & HAMILTON-ATTWELL, 1985; . NGENDAHAYO (1989) noticed variations in the size of the clear areas surrounding the nipple which were similar to those observed in the current study. His experimentation with worms of different age and copulatory state and from different hosts convinced him that these variations are primarily to be attributed to phenotypic plasticity as was also found in S. mattheei and 5. margrebowiei by . Since sparsely spined tubercles occurred in male schistosomes which were paired and twice the age prescribed by him, it appears as if polymorphism may be present in the eastern Transvaal isolates. It is possible that the variations are host induced. However, we have been making use of Saccostomum campestris for more than 20 years and it has proved to be a suitable host for 5. haematobium, which is generally accepted as being a species which is difficult to maintain in the laboratory. Because of the limited number of paired males it cannot be unequivocally assumed that no polymorphism occurred in the Caprivi population.
Tubercle spines are universal in S. haematobium but not in S. mattheei (KRUGER, 1989) , therefore the sparsely-spined tubercles observed on S. haematobium males in this study could be regarded as a "S. mattheei-like" feature. However, since it occurred in the eastern Transvaal populations with both high and use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0022149X00012372 low frequencies of hybridization between the two schistosomes, there is no reason to consider it as a characteristic obtained through hybridization. The geographical pattern of variation in the morphology of the male teguments of 5. haematobium (current study) and 5. mattheei suggests that a closer relationship exists between the two species in the eastern than in the western regions of southern Africa. Interestingly, the morphology of S. mattheei ova from various regions of South Africa , support this suggestion. Considering the focal occurrence and low frequency of hybridization between the two schistosomes (KRUGER, 1989) , the morphological variation in the ova cannot be a consequence of hybridization as was suggested by .
With regard to the tegument of adult males, there is considerable evidence of interspecific variation occurring within the terminal-spined-egg species-group (reviewed by NGENDAHAYO, 1989) . Patterns in the intraspecific variation of the parasites from different geographical regions may provide clues as to the speciation process within this species-group and should be pursued.
